We present calculations of the dc electrical resistivity of a variety of plasmas using rigorous generalizations of the Ziman formula which extend from the usual weak-isolated-scatterer limit to the hitherto inaccessible regime of strong multiple scatterers. All the ingredients necessary for the calculation are computed from first principles in a self-consistent manner, using a density-functional description of the electrons and ions in the plasma. As is usual in density-functional calculations, electron exchange correlation is handled in the local-density approximation.
I. INTRODUCTION The objective of this paper is to demonstrate how results from density-functional-theory (DFT) calculations could be used to calculate linear transport properties of strongly coupled plasmas of arbitrary degeneracy and density without making many of the restrictive assumptions found in existing calculations. We shall use the calculation of the electrical resistivity to illustrate the implementation of the method, merely noting that other related transport coefficients (e.g., thermal conductivity, thermal power, diffusion coefficients) can be handled by similar methods.
The linear transport coefficients, e.g. , the electrical conductivity o. , can be expressed in terms of Kubo- ' to calculate the various quantities (e.g. , structure factors, scattering cross sections) needed to evaluate them for various plasmas situations.
The main contribution to R is R", i.e. , the resistivity due to the scattering of electrons by the ions (usually having some bound electrons) which have an effective charge Z. On this basis a plasma may be classified into three regimes: (i) weak isolated sca-tterer l-imit (WIS), i.e. , the "single-site" model where the ions are well separated and the electron-ion interaction V" is weak, or formally weak in that a pseudopotential is available; (ii) strong but isoiat ed scatterers (SIS), i.e. , V" is strong so that linear response methods, Born approximation, etc. , are inapplicable but scattering from several ionic centers is unimportant; and (iii) strong multiple scattering (SMS) occurs, i.e. , V;, is strong and the scattering centers are too close together to use the isolated-scatterer model. These three regimes, WIS, SIS, and SMS, present increasingly difficult theoretical problems. Nevertheless, it will be shown that DFT can be used in all three regimes with no significant increase in computational tractability. In this paper we shall only treat R".
A density-functional calculation for a plasma requires the plasma temperature T, the material density p, and the bare nuclear charge Z as inputs. The Another aspect of the evaluation of the electrical resistivity is related to the question of evaluating the mean free path (l) or I/(l '). Even is not expected to depend simply on Z alone. hence, in presenting the results of our calculations, the Sonine polynomial corrections will not be included.
In the SIS and SMS models used in this paper we have assumed an averaged spherical ion distribution.
Fluctuations of the ion distribution will also clearly affect the electrical conductivity. One way to include their effects would be to make use of static ion microfields. Thus we take the SIS model and calculate the scattering with a given ion microfield E imposed on the scatterer. The re- Table   IV ).
Xe 212 eV Fig. 2 . The change in the electronic structure when going from a SIS model to a SMS model for Fe is seen from Table IV . This is consequently reflected in the difterent values of Z obtained from the two models.
IV. CONCLUSION We have presented calculations of the dc electrical resistivity of a variety of plasmas using generalizations of the Ziman formula to cover situations which extend from TABLE IV. Energy level structure of an Fe ion in an iron plasma at a temperature of 5 keV and electron density of 60.9 electrons per atomic unit of volume. The plasma is modeled by (a) jellium, i.e. , SIS model with Z=22. 87; (b) using the most probable ion distribution of Fig. 4, 
